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ABSTRACT 
Anecdotal reports, flipper tag returns, satellite migration paths, and above-water and 
net surveys have identified an important foraging area for sea turtles in the Robinson 
Point area, 12 kilometers southwest of Belize City.  Visual observations confirmed that 
sea turtles were actively foraging at Robinson Point. Sixteen 30 minute visual 
observations from stationary and drifting boats made 132 sea turtle sightings from 
October 2007 through January 2008, with a maximum of 40 sightings made in one 
survey. In-water capture methodology tested the traditional turtle net, which captured 14 
turtles in 63 sets for a success rate of only 22%.  There were 11 green turtles captured 
during the migratory months from April through October, and three hawksbill turtles 
were captured during non-migratory months, November through March, indicating that 
both species were resident at Robinson Point.  No loggerheads, adult males, or juvenile 
turtles were captured, but anecdotal reports confirmed presence.  Size range for captured 
hawksbills was between 63.7 - 80.4 cm SCLnn and between 70.9 - 91.5 cm SCLnn for 
green turtles. There were two recaptured turtles. One was a nesting hawksbill tagged in 
Mexico in 2008 and recaptured at Robinson Point in 2009, and the other was a sub adult 
hawksbill that was captured at Robinson Point in 2008 and recaptured in 2013 in 
Nicaragua.  There was a small growth of fibropapilloma on one green turtle.  Habitat 
surveys suggest benthic communities are more diverse than previously described 
consisting of prey items sought by sea turtles.  Geomorphology of the Robinson Point 
area is equally diverse and provides shelter for resident turtles.  Proposed boundaries for 
a turtle conservation zone at Robinson Point and an internesting zone to protect turtles at 
Belize premier hawksbill nesting beach at Gales Point, are linked to existing protected 
areas, and would facilitate protection of sea turtles not only in Belize, but also throughout 
the Caribbean. 
 
Sea turtle, Belize, foraging ground, Robinson Point,  
in-water survey, satellite telemetry, migration, Caribbean Sea 
 
 
 
Robinson Point, Belize: An Important Foraging Ground for Sea Turtles in the Western Caribbean  (SEARLE 2013) 
	   	   	   ix	  
ACKNOWLEDGEMENTS 
Robinson Point has been a focal point of personal interest for more than a decade.  
The studies conducted here and identification of its importance for sea turtles could not 
have been possible without the support of many people.    
Traditional turtle fishermen in Belize, including Will Eiley and his son-in-law Joe 
Requena, were always eager to talk about turtles and share their knowledge of them at 
Robinson Point, where they had their fishing camps and once hunted sea turtles.  Joe 
Requena, and his caretaker Tio, was instrumental in deploying the nets and handling 
turtles, and I’m very thankful for their interest in becoming turtle conservationists.    Not 
only did they provide crucial support to the program by sharing their expert knowledge 
on how to capture turtles, Joe opened up his camp to us each time we set nets and we 
shared dinner in the evening and coffee before checking the nets and breakfast 
afterwards.  These were special times as we shared stories of the sea and enjoyed some 
really fresh fried fish and extra thick tortillas made by Tio.  The good memories far 
outweigh any bad memories of sleepless nights swatting away mosquitos and sandflies, 
and we look forward to returning to the camp one day and resuming studies on sea turtles 
at Robinson Point. 
Special thanks with fond memories to the Bermuda Turtle Project Class of 2001 
coordinators Anne and Peter Meylan and Jennifer Grey, and my classmate Isaias Majil, 
who spearheads turtle conservation in Belize through the Belize Fisheries Department.  A 
big thank you also to James Azueta for permitting the research, and other Belize Fisheries 
Department staff, especially enforcement personnel including Hampton Gamboa, for 
upholding the laws of Belize and protecting sea turtles. I would also like to thank the 
team at the Coastal Zone Management Authority and Institute, Vincent Gillett and 
Chantal Clarke for permitting use of the Marine Habitat Map of Belize, and Colin Gillette 
for discussing the expansion of the Goff’s Caye Management Area to include Robinson 
Point. 
A very special thank you to the extraordinarily special people that conduct research 
on sea turtles including Alberto Abreu, Rhema Bjorkland, Janice Blumenthal, Michael 
Coyne, Lindsey Eggers Damazo, Andrea Donaldson, Emma Doyle, Wendy Dow-Piniak, 
Stephen Dunbar, Peter Eliazar, Daniel Evans, Eduardo Guzman, Emma Harrison, 
Robinson Point, Belize: An Important Foraging Ground for Sea Turtles in the Western Caribbean  (SEARLE 2013) 
	   	   	   x	  
Cynthia Lagueux, Todd Rimkus and Barbara Schroder who contributed in some way or 
provided the satellite tracking data for turtles that migrated to Robinson Point or Belize, 
without which the results of the study would not have been as compelling. 
A special heartfelt thanks to Karen Eckert and Curtis Burney for their endless support 
for my turtle conservations efforts in Belize, and to other committee members Lis Bach 
and James Thomas for providing extremely useful feedback which has greatly improved 
this document.  Family members Maryann DeRoberts and John W. Searle deserve the 
utmost recognition for their continued support and encouragement over the many years, 
which is much too great to fully elaborate upon here, but their endless support including 
financial and words of encouragement will always be remembered. 
Several companies must also be mentioned including Sea Sports Belize for donating 
boats and fuel for all fieldwork, and for also supporting the Save a Sea Turtle Program in 
2000-2001 when turtles destined for the fish market were purchased and released. One 
lucky turtle was later reported nesting at Tortuguero in 2009, reconfirming that one by 
one we can make a difference.  SeaZone in the United Kingdom graciously offered a 
discount on the chartered Raster file of the UK Admiralty Chart that was used in making 
the GIS maps to show the depth contours at Robinson Point, and for this savings I am 
grateful.   
To others who contributed in some way, but are not mentioned here, thank you for 
your help and support in protecting the great ocean migrators of the sea, our majestic sea 
turtles. 
Robinson Point, Belize: An Important Foraging Ground for Sea Turtles in the Western Caribbean  (SEARLE 2013) 
	   	   	   1 
I. INTRODUCTION 
Foraging grounds are essential habitats for sea turtles and are where they spend the 
majority of their lives.  When not migrating to or from nesting beaches, sea turtles forage 
and rest in these communities and become important inhabitants. These communities 
support sea turtles that nest in other countries, and as such are shared natural resources 
that need to be identified and protected.   
The area centrally located inside the Belize Barrier Reef near Robinson Point, 15 
kilometers southwest of Belize City, is an important sea turtle foraging area. A number of 
factors attract sea turtles to the area and account for their high density year round. 
Robinson Point is a community in Belize that is home to endangered hawksbill sea turtles 
that nest in Mexico and Honduras, and threatened green turtles that nest in the Cayman 
Islands and at Tortuguero, Costa Rica.  Robinson Point is not currently included within 
any marine protected area and the sea turtles in this community are threatened by fishing 
activities.  Belize law protects all species of sea turtles and has ratified several 
international conventions whose mandate is the protection of endangered species 
including sea turtles.   
This study provides supporting documentation through the review of literature, 
tracking of sea turtle migrations, and field survey data that will show the importance of 
Robinson Point for sea turtles not only from Belize, but the Wider Caribbean region.  The 
fieldwork will provide details on the turtle populations using Robinson Point and the 
efficiency of turtle nets.  It is hoped that this evidence will bring attention to the 
important role Robinson Point plays in the lives of endangered sea turtles that migrate 
across country borders.  The objective will be realized when boundaries are demarcated 
to ensure the protection of the turtles and their habitat at Robinson Point.  
 
Geography, Hydrology & Climatology 
Belize is located on the Central American isthmus where its eastern shore meets the 
Caribbean Sea (Figure 1).  Bordering Belize on the north is Mexico and to the west and 
south Guatemala.  Southeast, on the other side of the Cayman Trench, are the Bay Islands 
and Honduras.  Within the coastal and oceanic waters of Belize lies the largest barrier 
reef in the Western Hemisphere and three non-volcanic offshore atolls, which comprise 
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the Belize Barrier Reef Reserve System World Heritage Site that was designated by the 
IUCN (International Union for the Conservation of Nature) in 1996.   Belize is centered 
on 17 degrees north latitude and the Belize Barrier Reef roughly parallels 88 degrees west 
longitude. 
The northern and southern sections of Belize, both terrestrial and offshore, are 
noticeably distinct.  The north is characterized by a flat Karst topography similar to that 
found in the Yucatan Peninsula, while the southern part of Belize is mountainous and 
resembles the highlands of Guatemala (Wantland and Pusey 1971).  The shelf lagoon 
(that area above the continental shelf directly east of mainland Belize but west of the 
barrier islands and barrier reef) is similarly divided into two distinct regions.  The 
northern shelf lagoon is characteristically flat and shallow (2-3 meters deep) in 
comparison to the southern shelf lagoon that has a more diverse benthic topography 
including physical features such as the Victoria Channel and numerous faroes, or shelf 
atolls.  An ancient riverbed, the English Caye Channel, is clearly visible on satellite 
imagery (Figure 2) and marks the boundary between the northern and southern shelf 
lagoons.  The English Caye Channel is up to 1 kilometer wide and 40 meters deep and 
serves as the major shipping channel into Belize City.  The depths of the southern shelf 
lagoon reach 30 meters at its deepest depths in the Victoria Channel and 65 meters in the 
Bay of Honduras. The English Caye Channel runs westward from the Belize Barrier Reef 
north of an area historically recorded on maps as “12 Foot Bank.” Where the English 
Caye Channel branches off to the south (and into the Victoria Channel) it becomes 
Grennel’s Channel and widens to 1.5 kilometers wide.  The channels bring in fresh 
seawater from the Caribbean Sea forming 2-3 knot southerly currents when the tide is 
changing (Grimshaw 2005).  
East of the shelf lagoon is the barrier platform that includes the Barrier Reef, Back 
Reef Lagoon and Caye complex (Perkins 1983).   The barrier islands that lie 
approximately 3 kilometers west of the barrier reef form a hydrographic barrier that 
separates the back reef lagoon from the shelf lagoon.  There are no barrier islands 
protecting 12 Foot Bank from strong winds that contribute to rough seas and poor 
visibility.   In the back reef lagoon are patch reefs and sea grass beds while the shelf 
lagoon is comprised primarily of muddy shoals and or sea grass.   
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The Belize Meteorology Department (BMD) report that the average air temperature 
ranges between 22.6o C - 30.1o C.   The winds are dominated by the easterly trade winds, 
except between October to April, when the occasional “Norther” brings strong northerly 
winds and heavy rains.  The rainy season coincides with hurricane season, June through 
November.  Rainfall is markedly different in the northern region where the annual rainfall 
was less than 1500 millimeters compared to more than 4500 millimeters in the southern 
region (BMD 2012).  Three rivers feed into the Robinson Point area; the Sibun River and 
Haulover Creek are roughly twelve kilometers westward, while the Belize River is 18 
kilometers north.  After periods of heavy rain river run-off reaches Robinson Point 
contributing to poor visibility in the area. Tidal range throughout Belize is generally 0.5 
meters or less.  
 
Robinson Point 
The area known as Robinson Point encompasses approximately 100 square 
kilometers.  Its natural borders are the Barrier Reef to the east, the English Caye Channel 
to the north, the Victoria Channel to the west and Middle Long Caye to the South.  It 
includes the “12 Foot Bank” area and numerous small mangrove islands that fringe the 
eastern and western borders of Grennel’s Channel including Robinson Caye, One Man 
Caye, Spanish Caye, Crayfish Caye, Grennel’s Caye and Simon’s Caye.   
Historical evidence suggests Robinson Point was important to early settlement in 
Belize.   On a 1755 map of The Bay of Honduras (Jeffreys 1788) the area was called the 
South Triangles (Figure 3), and the North Triangles were at Chinchorro Bank, off the 
Yucatan coast of Mexico.  King (2002), a local historian in Belize, reported that the 
Treaty of 1763 prohibited the catch of turtles between the South Triangles and the 
Northern Triangles. The proximity of the Robinson Point to the English Caye Channel 
and the open sea likely contributed to the area’s early use as a careening ground for ships.  
There are also reports of sunken cannon and amphorae, likely from vessels wrecked by 
hurricanes or pirates.   As sailors entered the English Caye Channel and observed the 
abundance of sea turtles they would have realized that they would have an endless supply 
of protein to meet their dietary requirements for use in Belize and while crossing the 
Atlantic Ocean on their return trip to Europe.  
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Today at Robinson Point traditional fishermen harvest conch, lobster and finfish.  
Some fishermen travel from Belize City daily to the area while some have established 
fishing camps on the small islands. Several of these fishermen made their livelihoods 
from harvesting sea turtles when it was legal in Belize prior to 2002.  Today these 
fishermen primarily focus on harvesting lobster since this is their largest income earner, 
but illegal taking of sea turtles for consumption and sale continues, at low but unknown 
levels.   
Tropical fish are also collected for export, and there was a local cobia cage culture 
facility destroyed by Hurricane Richard in 2010.  Robinson Point also marked the starting 
point for shrimp trawlers that combed the Victoria Channel.  Anecdotal reports from 
fishermen resident in the area reported seeing dead sea turtles when trawlers were in the 
area.  The necropsy report of a loggerhead turtle that stranded near Belize City in 2010 
indicated it had died from drowning. This suggests shrimp trawling has had an impact on 
sea turtles.  In 2010 Belize banned shrimp trawling so this threat no longer remains for 
sea turtles. 
An additional notable feature includes an important nesting beach for hawksbill sea 
turtles that was identified by Smith (1990) in the late 1980s. The nesting beach is located 
20 kilometers west-south-west on the mainland coast of Belize in an area known as Gales 
Point, or Gales Point Manatee, which is a small village located on a peninsula inside the 
southern lagoon. 
 
Sea Turtles in Belize 
The coastal and oceanic waters of Belize provide important habitat for a diverse array 
of aquatic marine species including five species of sea turtle.  The more commonly 
observed sea turtles by divers and snorkelers in Belize are the critically endangered 
hawksbill turtle (Eretmochelys imbricata), the endangered green turtle (Chelonia mydas) 
and loggerhead turtles (Caretta caretta), all which are found throughout shelf lagoon, 
along the main Barrier Reef and on the three offshore atolls.  Reports of the critically 
endangered leatherback turtle (Dermochelys coriacea) are rare, and while most reports 
are observations made at sea between the barrier reef and atolls, there have been three 
reports of sightings in the Victoria Channel.  There is one confirmed report of the 
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vulnerable olive ridley (Lepidochelys olivacea) that was found stranded and entangled in 
fishing line in northern Belize in 2011.  While there are no quantitative numbers on 
abundance of sea turtles in Belize, Searle & Day (2012) report that the Belize Sea Turtle 
Census for 2011 indicated the most common turtle observed in Belize was the hawksbill, 
Eretmochelys imbricata.  Members of the Belize Sea Turtle Conservation Network are 
working to improve knowledge of sea turtles that utilize the sandy beaches and marine 
ecosystems, so that abundance can be estimated and changes over time can be monitored. 
Sea turtles have been extremely important to the development of the nation now 
known as Belize and were likely the first fishery export in the 1700s.  Uring (1726) in 
Craig (1966) reports that sea turtles supplied a fresh source of meat to explorers and early 
settlers and they would transport turtles on their backs on their ships to have fresh meat.  
Sea turtles were kept in kraals, square penned-in enclosures sometimes located at the end 
of piers, until they were consumed or exported. On the back of the Belize $5 bill is a map 
from1780 that illustrates four turtle corrals (Figure 4).  Today relic kraals can be seen on 
the ends of the piers at Belize first capital, historic St George’s Caye (Figure 5), however, 
now they are used for bathing.  
One of the earliest descriptions of turtle populations was cited by Craig (1966).  This 
report provides an overview of where turtles were found and the fishing methods 
employed by the local turtle fishermen. Many generations of fishermen, their families and 
coastal residents have grown up eating turtle meat since it was a good source of 
inexpensive protein.  The Garifuna people, also known as the Garinagu or Carib, have 
strong cultural traditions and prepare sea turtle for use in their ceremonial dugus, where 
they honor deceased relatives.   
Estimating the harvest of sea turtles is important to monitor trends in sea turtle 
abundance.  Smith et al. (1992) stated that the “Handbook of British Honduras” (1925) 
described the number of sea turtles around Belize’s cayes (local term for islands) as 
inexhaustible.   In four decades sea turtle abundance rapidly decreased as Craig (1966) 
reported: “At the present time, the general scarcity of turtles, particularly the green and 
hawksbill, has resulted in a change of the basic fishing technique.  Whereas harpoon was 
formerly the preferred equipment for capturing these animals, it has now been largely 
supplanted by the turtle net.”  Smith et al. (1992) reported that between 2,000-6,000 live 
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turtles were exported annually in the 1860s and Perkins (1983) estimated 1,300 kilograms 
of turtle meat supported the local fishery up until 1977 when the first laws protecting sea 
turtles were enacted.  In the 1980s Miller (1984) and Gillette (1987) prepared country 
reports for the Belize Fisheries Department and presented the information at the Western 
Atlantic Turtle Symposium and summarized the number of turtles harvested in Belize as 
less than 800 annually.  In 2000, Searle (2001b) conducted surveys of sea turtles landed 
in Belize City fish markets two years before the turtle fishery was closed in 2002, and 
reported that only 295 turtles were landed.  It is apparent from the landings that the stocks 
had declined due to over fishing.  
The Sea Turtle Recovery Action Plan for Belize (Smith el al. 2002) reports that turtles 
migrate in during the winter months and aggregate on the grassy banks near the Robinson 
Point, suggesting that at the end of the nesting season turtles return to their foraging 
grounds.  It is within the patch reefs due east of Grennel’s Channel in the 12 Foot Bank 
area where the traditional turtle fishermen set their nets in efforts to catch the green 
turtles sleeping under “rocks.”  Searle (2001b) reported that fishermen also described an 
area west of English Caye that supported large numbers of turtles, and market surveys 
indicated that large green turtles (Chelonia mydas), some greater than 100 cm straight 
carapace length (SCL), were being harvested in this area and sold in the Belize City fish 
markets (Searle 2002).  Personal observations in the field at Robinson Point have 
confirmed the presence of juvenile hawksbills (Eretmochelys imbricata) and fishermen 
reported that loggerheads (Caretta caretta) are also found in the area (Requena 2008). 
Eliazar (2013) reported 32 flipper tags were recovered from turtles captured in Belize 
and submitted to the Sea Turtle Conservancy (formerly the Caribbean Conservation 
Corps), the organization that monitors and tags sea turtles at Tortuguero, the largest turtle 
rookery in the Caribbean located on the shores of Costa Rica. There are reports that 
fishermen in Belize have jars of tags recovered from harvested turtles.  Fishermen still 
report that numerous turtles live in the Robinson Point area, however one turtle fisherman 
(Requena 2002) reported that they are not as abundant as they once were.  This turtle 
fisherman has only been harvesting turtles for about 20 years. Thus for him to notice a 
decline in such a relatively short period of time, has grave implications for the 
populations of sea turtles that utilize the Robinson Point area as a foraging ground.  
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In-water Turtle Surveys 
Since the Robinson Point Turtle Project was launched in 2007 additional in-water 
surveys have begun throughout Belize.  The Wildlife Conservation Society (WCS) 
initiated an in-water sea turtle monitoring program at Glover’s Atoll in 2007 and conduct 
week-long in-water snorkel surveys on reef sites at Glover’s Atoll, which is located in 
southern Belize outside the main barrier reef.   WCS utilizes teams of snorkelers that 
swim along an imaginary transect and captures are attempted when turtles are sighted.  
When captures are made the turtles are measured, tagged and released.  They have 
encountered hawksbills, loggerheads and green turtles in their surveys and have had 
several recaptures in their studies.  Turtles observed but not captured are also include in 
the results.  The studies have shown Glovers to be an important developmental habitat for 
juvenile hawksbills.  WCS also coordinates studies of habitat utilization by hawksbills 
using acoustic telemetry at Glovers and Lighthouse Atolls indicating the home range is 
more expansive than documented elsewhere (Jackson et al 2010).   On the Belize Barrier 
Reef ECOMAR (ECO, Environmental Conservation Organization and MAR, Latin for 
the ocean) launched an in-water snorkel survey for sea turtles in 2009 at Gallow’s Point 
Reef, a popular diving and snorkeling site, 15 kilometers east of Belize City. The project 
was launched in part due to lack of captures of juvenile turtles in the Robinson Point 
Area.  Teams of snorkelers survey an imaginary transect, record observations, attempt 
capture, take measurements, and tag and release any captured turtles.  Results indicate 
that Gallow’s Point provides important development and adult habitat for the endangered 
hawksbill turtle.  This study employs local fishermen to capture sea turtles and increases 
awareness on the importance of sea turtle conservation and has been featured on several 
international TV programs including Animal Planet, and has been documented by Sylvia 
Earle’s Mission Blue. 
In 2011 ECOMAR, through the Belize Turtle Watch Program in collaboration with 
partners, launched the first nationwide In-Water Sea Turtle Survey, whereby marine 
protected area staff conducted in-water snorkeling surveys for sea turtles throughout 
Belize.  Participating organizations are continuing with the in-water monitoring and the 
University of Belize Environment Resource Institute has established an online database 
accessible to members of the Turtle Network so in-water capture data can be shared. 
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Conservation 
Ratifying international treaties that mandate protection of endangered species has 
often resulted in legislation that has increased protection for sea turtles in Belize.  Table 1 
presents a summary of fishery regulations enacted for the protection of sea turtles.  
There are reports of illegal harvest of sea turtles, and sale of meat and jewelry 
products, and evidence indicates all three common species – hawksbills, greens and 
loggerheads - are harvested to some extent (Searle & Day 2012).   The Belize Fisheries 
Department is responsible for enforcing illegal fishing activities.  When reports are 
received Fisheries Officers follow-up but often do not succeed in capturing the violator 
with the evidence.    Scarcity of turtle meat appears to have driven the cost up 
considerably.  In 2001 Searle (2001b) reported that turtle meat sold for US $1.50 per 
pound at the fish market in Belize City. In 2012 ECOMAR received a report that sea 
turtle meat was being sold clandestinely at the same fish market for US $6.00 per pound.   
However, attitudes are changing.  Anecdotal reports from young Belizeans indicate they 
would not eat sea turtle.  Members of the Belize Sea Turtle Conservation Network 
actively promote conservation of sea turtles during their outreach programs and in 2011 
ECOMAR launched the Belize Turtle Watch Program, which was founded to determine 
if climate change is impacting sea turtles in Belize.  Sea turtles are also becoming an 
important attraction in the growing marine tourism industry.  With time and increased 
education through outreach and awareness programs on the importance of sea turtle 
conservation, and that they are worth more alive than dead, illegal take should continue to 
decrease. 
 
Protected Areas 
There are ten categories of protected areas in the National Protected Areas System 
(NPAS) in Belize including: national parks, natural monuments, nature reserves, wildlife 
sanctuaries, forest reserves, marine reserves, spawning aggregation sites, bird sanctuaries, 
archaeological reserves and private reserves (NPAS 2013).  These categories afford the 
highest level of protection for the intended ecosystem, attraction, or keystone species 
targeted for preservation. 
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Robinson Point is located between the Goff’s Caye Special Management Area 
(Figure 6) and Gales Point Wildlife Sanctuary (Figure 7). The Goff’s Caye Special 
Management Area has been managed since 2004 by the Coastal Zone Management 
Authority and Institute (CZMAI) and comprises more than 40 km2 and includes a 20 km 
stretch of the barrier reef and four idyllic sandy cayes.  In 2011 CZMAI began exploring 
the possibility of expanding the management area to include additional sections of the 
Belize Barrier Reef that are heavily visited by cruise ship passengers, and to revisit the 
level of protection afforded under the current management system, since a special 
management area is not legislated under the NPAS.  Discussions with CZMAI have 
encouraged inclusion of the portions of Robinson Point where sea turtles forage in the 
expanded protected area, thus creating turtle conservations zones, simultaneously with 
replenishment or no take zones.  
The Gales Point Wildlife Sanctuary is located 20 kilometers south west of Robinson 
Point and was declared in 1996 specifically for the protection of the West Indian 
manatee, Trichechus manatus. The Gales Point Wildlife Sanctuary Management 
Committee (GPWSMC) co-manages the wildlife sanctuary with the Forest Department, 
who are charged with the administration of endangered West Indian manatee in Belize.   
In addition to managing the population of manatees, members of the GPWSMC are 
involved in monitoring the turtle nesting beach along the coast (Figure 8) even though the 
GPWC boundaries do not protect the nesting beach.  Smith (1991) reported 160-196 nests 
along 8km of coastline here in September 1990.  This isolated beach is believed to 
support the largest number of nesting turtles in Belize and while protection of this sea 
turtle rookery at Gales Point has been identified as a priority (Smith et al 1992), this has 
yet to be achieved.   
 
Satellite Telemetry 
The use of satellite transmitters to track movement of turtles in Belize, Cayman, 
Costa Rica and Mexico has provided valuable information on migration routes and 
preferred feeding areas of green and hawksbill turtles in Belize.  A summary of the turtles 
that travelled to or travelled through Robinson Point are presented in Table 2 and 
described below.  Also described below are the turtles tagged after nesting at Gales Point.  
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Costa Rica – 2000 – Green - Zenit 
In 2000 the Sea Turtle Conservancy (formerly the Caribbean Conservation Corps) 
conducted sea turtle migration studies on four green turtles and two hawksbill turtles in 
collaboration with Anne Meylan of the Florida Marine Research Institute, Barbara 
Schroeder and George Balazs of NOAA/National Marine Fisheries Service and the 
Ministry of Environment and Energy in Costa Rica.  The hawksbill sea turtles were 
tracked as part of a research project being coordinated by the U.S. National Marine 
Fisheries Service (NMFS) that is tracking hawksbill migrations from nesting beaches 
throughout the Wider Caribbean.  In this study one out of four green turtles travelled to 
Belize, specifically Robinson Point.  Troeng et al. (2005) summarize results of tagging at 
Tortuguero.  On July 20, 2000, a green turtle named Zenit with 101.1 cm CCL was fitted 
with a satellite transmitter and released from her nesting beach at Tortuguero, Costa Rica.  
She swam at a rate of 2.2 km/hour for a distance of 1,152 km and ended up in the 
Robinson Point area within six weeks. The migration route Zenit made from her nesting 
beach to her foraging ground is displayed in Figure 9.  
 
Belize – 2000 – Hawksbill - Gale 
The first turtle satellite tagged in Belize was a collaborative effort of the Belize 
Fisheries Department and the NOAA/NMFS project that tagged turtles in Costa Rica that 
same year.   A hawksbill named Gale was found nesting on September 29, 2000 at Gale’s 
Point and during her internesting period, October 1-12, she foraged at Robinson Point 
(Figure 10).  Her track then headed south where she ended up at the South Water Caye 
Marine Reserve.   That Gale foraged at Robinson Point to regain strength after nesting 
and before migrating farther, suggests that Robinson Point may play an important roll as 
an interim transitional habitat for sea turtles that nest at the premier nesting site in Belize 
at Gales Point. 
 
Cayman Islands- 2005 – Green - Caytraveler 
The Department of the Environment in the Cayman Islands, in collaboration with the 
Martine Turtle Research Group (MTRG), has been active in tagging sea turtles, resulting 
in data showing close ties between nesting beaches on Cayman and foraging areas in 
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Belize.  Three turtles tagged in Cayman have migrated to Belize, and one lives at 
Robinson Point.  Caytraveler was encountered nesting on July 23, 2005 at Seven Mile 
Beach on Grand Cayman (MTRG 2005).   Her carapace measured 110.5 cm CCL and a 
living tag identified her as being raised at the Cayman Turtle Farm that was released as a 
yearling in 1988, returning to nest on Cayman seventeen years later.  The migration route 
of Caytraveler is presented in Figure 11.  Caytraveler ended up foraging at the Robinson 
Point Area, but did not take a direct route.  She first entered Belize at Lighthouse Atoll, 
travelled near the Great Blue Hole, headed down to the west side of Glover’s Atoll, west 
to the Belize Barrier Reef, and then up Victoria Channel and headed north until she 
reached Robinson Point (Figure 12), a journey that lasted nearly three months.  
 
Mexico - 2007/2008 – Hawksbill - Hach 
Hach, a 90 cm CCL hawksbill turtle that was encountered nesting on Isla Holbox, 
Mexico on August 27, 2007 was fitted with a satellite transmitter and for seven months 
she foraged in feeding grounds close to her nesting beach off the northern Yucatan coast 
(Abreu 2008).  On March 2, 2008 she began her journey south (Figure 13) and in less 
than one month she arrived at her foraging ground in the Port Honduras Marine Reserve 
(PHMR).  The PHMR is a marine protected area located in southern Belize that has 
recently attracted two other hawksbill turtles tagged in Belize in 2013. En route to the 
PHMR, Hach passed through Robinson Point area (Figure 14).   
 
Belize – 2011, 2012, 2013 – Hawksbills – Peace, Hope, Moochula, Carenato, Greater 
Hope 
Marymount University and Hawksbill Hope, a non-profit formed by Marymount 
University professor Todd Rimkus working in Gales Point, successfully applied five 
satellite tags on nesting hawksbill turtles at Gales Point between 2011-2013 (Rimkus 
2013).  Three turtles, Peace, Hope and Moochula (Figure 15) remained in the Victoria 
Channel offshore the nesting beach more than one month while two turtles, Carenato and 
Greater Hope, remained offshore less than one month before migrating to their foraging 
grounds (Figure 16).  Peace and Hope travelled closest to Robinson Point.  Hope 
remained in the internesting area, Peace travelled to the South Water Caye Marine 
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Reserve in Belize, Moochula migrated to the Bay Islands, Honduras, and Greater Hope 
and Carenato travelled to the Port Honduras Marine Reserve.  The migration paths and 
time spent offshore during the internesting period indicate that this part of the Victoria 
Channel between Gales Point and the Belize Barrier Reef is important habitat for 
critically endangered nesting hawksbill turtles, and that two existing marine reserves 
attract hawksbill turtles that nest at Gales Point. 
 
Utila – 2012 – Hawksbill - Ginger 
ProTECTOR was formed by Stephen Dunbar of Loma Linda University to increase 
knowledge on sea turtles in Honduras (Dunbar & Salinas 2013). On Aug 12, 2012 
ProTECTOR researchers (Damazo & Dunbar 2013, Dunbar et al 2013) encountered an 
adult female turtle nesting on Utila in the Bay Islands.  Ginger was fitted with a satellite 
transmitter and swam 325 km at an average speed of 17 km/day arriving at Robinson 
Point in 19 days (Figure 17).  Twenty days later, on September 3, 2012, her tag stopped 
transmitting.   This track reconfirms that Robinson Point is an important destination for 
migrating hawksbill sea turtles and that they are not merely passing through.  
 
Benthic Habitat & Geomorphology 
Robinson Point provides food and shelter for sea turtles, which are the basic needs in 
life.  This is probably why Robinson Point is such an important area for migrating sea 
turtles. The extensive seagrass meadows at 12 Foot Bank, and numerous patch reefs 
fringing the deep water channels and inner valleys comprised of corals, sponges and other 
marine invertebrates, provide prey items for green, hawksbill and loggerhead sea turtles, 
and the coral heads and lobster shades provide shelter.   But which regions are important 
for which species? Do the habitats of each species overlap?  In order to answer these 
questions a review of available maps was conducted.  Several classification schemes have 
been produced for coastal ecosystems in Belize.  When reviewed in combination they 
present a more accurate description of the benthos at Robinson Point.  The maps may 
provide clues as to what benthic areas would be most attractive to green, hawksbill, and 
loggerhead sea turtles.  
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The Classification Scheme for Marine Habitats of Belize (Mumby and Harborne’s 
1999) describes geomorphological and benthic categories.  A review of the classification 
schemes suggests that the Robinson Point Area is best classified under the 
geomorphological classification scheme “shallow lagoon floor” and the benthic category 
is “dense seagrass” where the “standing crop is > 80gm2 with >70% cover” and the 
primary constituent of the seagrass beds is Syringodium (manatee grass) and Thalassia 
(turtle grass), with algae from the genera Halimeda, Penicillus, Avrainvillea, Udotea and 
Cymopolia.    The geomorphological class “diffuse patch reef” best describes the areas of 
patch reefs, and since the benthos includes hard corals, the most accurate description of 
the benthic category is “seagrass with distinct coral patches.”  The primary species of 
hard corals found in this category include Porites astreoides, Montastrea annularis, 
Montastrea cavernosa, Siderastrea siderea, Dichocoenia stokesi and the fire coral, 
Millepora alcicornis, and the soft corals, Pseudoplexaura spp., Gorgonia ventalina, are 
also likely to be present (Mumby and Harborne, 1999).   
In 2002 the Belize Coastal Zone Management Authority and Institute (CZMAI) 
prepared the Belize Marine Habitat Map using geomorphological and benthic categories 
described by Mumby and Harborne (1999).  The seafloor at Robinson Point supports the 
largest area of dense seagrass (benthic category) growth on a shallow lagoon floor 
(geomorphological category) inside the main barrier reef (Figure 18).  A section of the 
Belize Marine Habitat Map for Robinson Point is presented in Figure 19.  According to 
this map the benthos between the Belize Barrier Reef and Grennel’s Channel is 
composed primarily of dense seagrass (kelly green) and medium density seagrass (olive 
green) on a shallow lagoon floor.  This map categorizes the shallow patch reefs (areas in 
light yellow) of Robinson Point as various under the geomorphological category, and as 
sand and sparse algae under the benthic category. 
The Millennium Reef Mapping Project (MRMP), a global coral reef database released 
by the United Nations Environmental Programme World Conservation Monitoring 
Center, utilizes Landsat 5 and Landsat 7 satellite imagery and produced detailed maps of 
coastal areas throughout the globe. Figure 20 illustrates the bottom habitat by the 
Millennium Project for Robinson Point.  This classification scheme identifies sea grass 
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areas, and shallow and deep patch reefs.  The MRMP was the first classification scheme 
that recognized shallow and deep patch reefs at Robinson Point. 
Arc GIS Explorer software provides an image of Robinson Point area which shows 
the underwater topography of the area (Figure 21).  This image was taken on a day where 
the visibility of the waters in the Robinson Point area was at least 15 meters since the 
deeper valleys are visible and a network of raised platforms are recognizable close to the 
small islands fringing the southeastern section of Grennel’s Channel, where it meets the 
Victoria Channel.  
In 2006 the World Wildlife Fund (Bood 2007) conducted an assessment of the 
Mesoamerican Reef and randomly surveyed reefs sites through out the region.  Their 
results highlighted three sites at Robinson Point, two of which are located in the patch 
reefs that fringe Grennel’s Channel (Figure 22), and one that was tagged as resilient.  
Resilient reefs are defined by the coverage of stony corals, macroalgae and fish 
abundance. This suggests that not only is the area important for sea turtles, but the area 
also supports the growth of resilient reefs. 
However, while benthic habitat maps describe the communities that exist on sea 
floors, they lack depth profiles.  Nautical maps used for navigation at sea provide depth 
details that can be used in combination with the benthic habitat maps to provide a more 
complete picture of what attracts sea turtles and at what depths.  The earliest reliable 
nautical chart for Belize was the United Kingdom Admiralty Bathymetry Chart (Figure 
23) that has been digitized by SeaZone as raster files for use in Arc GIS (2011).  A web 
application (Figure 24) provides the greatest details on depth contours (Navionics 2013) 
that illustrate the deeper valleys that are found in Robinson Point.    
 
II. METHODS & MATERIALS 
Field surveys were conducted at Robinson Point between September 2007 and April 
2009 and included visual topside observations and in-water surveys to capture turtles and 
confirm benthic habitat at capture sites.  Specifically the goal was to determine:  
• Which parts of Robinson Point supported sea turtles, 
• What method was best suited to capture turtles at Robinson Point, 
• What species of turtles resided at Robinson Point, 
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• What attracted sea turtles to Robinson Point, 
• What factors would influence successful capture, 
• Any effect of moon phase or time of year on impact capture success, and  
• Any effect of net set location on capture success. 
Two vessels were used while working in the field; a 17 foot Boston Whaler w/ 40 HP 
4 stroke Honda was used during the visual surveys and a 28 foot Bradley Pelican w/200 
HP 4 stroke Yamaha was used during the in-water surveys since more deck space was 
required for setting the nets and securing and measuring captured sea turtles. 
 
Visual Surveys 
Visual surveys were conducted in the Robinson Point Area to assess abundance of sea 
turtles using point scan methodology that has been utilized to survey manatee populations 
in Belize at the Drowned Cayes (LaCommare 2011). Point scan methodology 
(observations made from an anchored boat) and line scan methodology (observations 
made from a drifting boat) were conducted for 30-minute periods with two observers 
covering 360o around the vessel.  When sea turtles came to the surface to breath (Figure 
25) the time of observation, species (if positive identification was made) and water depth 
for line scan surveys was recorded.  Survey dates were selected when seas were not too 
rough so sightings would be possible.  Sites were selected at random, but were conducted 
in areas that fishermen traditionally used to harvest turtles, and for comparison, also in 
areas of dense seagrass that were not located near the traditional harvest sites.  At the 
beginning of each point scan survey the location was recorded using a handheld Garmin 
GPS.  Coordinates were recorded at the beginning and end of each line scan survey.  
Additional parameters recorded include start and end time, wind speed and direction 
using a handheld wind meter, water depth and water surface temperature using a 
Magellan fish finder, turbidity using a Secchi disk, and salinity using a refractometer. 
 
In-water Surveys 
The goal of the in-water monitoring program was to collect information on the 
population dynamics of sea turtles that live at Robinson Point. In-water surveys were 
conducted from March 2008 through April 2009 and were comprised of three activities: 
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testing the traditional turtle net and collection of data on turtles captured (Figure 26), and 
confirmation of benthic habitat at capture locations.  Datasheets were utilized during all 
activities and those used to record set nets and data on captured turtles were designed 
after those used in the Bermuda Turtle Project (Meylan & Meylan 1999). A Nikon 
Coolpix 7900 camera was used to photograph each activity. 
 
Net Sets 
The geographical location of Robinson Point near the Belize River, Haulover Creek 
and Sibun Rivers, combined with a lack of protection from barrier islands, resulted in 
rough seas and low underwater visibility.  The methodology used would be one that did 
not require clear water since visibility was often less than water depth, making it difficult 
if not impossible to see turtles captured in a net or locate them by snorkeling an 
imaginary transect.  The only suitable method to capture turtles was the traditional turtle 
net described by Craig (1966), utilized by Meylan et al (2011) in Panama, and described 
by Ehrhart & Ogren (1999) as the set net or entanglement net.   Thus while the goal was 
to capture sea turtles to determine the characteristics of the population, the efficiency of 
the traditional turtle net was also determined.  
A Robinson Point resident and his caretaker assisted with making and setting the nets, 
and with bringing the turtles on board to measure, sample, and tag before release.  These 
fishermen had the knowledge on how to make the traditional nets and bring the turtles 
into the boat.  His fisherman’s camp at Ramsey’s Caye, due west of Grennel’s Channel, 
provided easy access to the sampling sites.  Five nets were constructed and calipers, 
fiberglass tape, an analogue scale, flipper and PIT tags, and Styrofoam noodles (Figure 
26) for supporting sea turtles on the deck after capture were used. Haglof Aluminum Tree 
Calipers (95 cm) were used for recording straight carapace length and width. 
In Belize the traditional fishing method was to set nets in the evening and check them 
the next morning, so this method was used for all sets except for two nets that were set 
over grass beds during the daytime.  All overnight nets were set in the northwest corner 
of 12 Foot Bank where the English Caye and Grennel’s Channels meet. While other areas 
were surveyed during the visual survey field exercise, this was an area known to the 
fisherman to harbor turtles and was close to his camp.  The water depth was less than 
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seven meters, ideally suited for this type of capture method.  The local fisherman was 
also familiar with the locations of the two forms of shelters used by sea turtles: potloafs 
and lobster shades.  Potloaf is the local name for the massive starlet coral (Sidersatrea 
sideria) that is roughly one meter in diameter or greater.   
Traditional turtle nets were designed to be set over coral heads where turtles sleep 
since the nets could trap the turtles when they surfaced to breath.  The turtles do not 
drown in the net since one end swings freely allowing the turtle to come up for air.  In 
Belize turtle nets were not only set over potloafs, but also over the relatively new fishery 
invention, the lobster shade (Figure 27).  The lobster shade frame is made of freshwater 
pimento (Thrinax wendlandiana) with a roof made out of zinc sheeting or a flattened out 
old metal barrel. While the shades are set in seagrass beds to attract the spiny lobster 
(Panulirus argus) fishermen report they also attract turtles, that damage the shades when 
resting under them (Requena 2008).    
The traditional turtle net is 15 meters in length by three meters deep with 30 cm 
mesh.  The float line is comprised of 0.6 cm polypropylene line with eight floats made 
out of bay cedar (Cedrela mexicana) that are fashioned into diamonds and permanently 
affixed with fishing line to the float line.  The floats are 5 cm x 12 cm in size.  There is no 
lead line or permanent weights on the bottom of the net to keep it down, instead the 
fishermen attaches weights (old spark plugs or #2 lead fishing weights) to the bottom of 
the net as it was set.  The net is anchored at one end that faces into the wind and the lee 
end swings freely.  The anchors were car tires filled with cement.  The anchor buoy was 
at the other end of the line.  The net was secured to this line and at the end of the net that 
is not anchored the tail buoy is attached.  Four persons were needed to set the net.  The 
nets were set in water depth between four to seven meters at dusk and retrieved at dawn.  
Between two to five nets were sets each time, the number depending on how many nets 
were available and whether nets became entangled while setting,  
The fishermen had set over 200 lobster shades in this area, but some were old and 
broken up by turtles.  Once the fisherman located the shade or potloaf, a handheld 
Garmin GPS was used to mark the location of the shade and a Hummingbird fish finder 
was used to record depth.  Dropping the net anchor in the correct location was essential to 
having the net set immediately above the attraction – shade or potloaf.  The fishermen 
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notes the wind direction and instructs the captain to steer the boat in the direction that 
will place the boat upwind from the shade or potloaf, and then instructs the watchman to 
drop the net anchor, which is approximately 7-8 meters from the attraction.  Once the net 
anchor is set it is let go and the boat is driven to an area 15 meters upwind of the net 
anchor and the fisherman instructs the assistant to drop the boat anchor, so that the anchor 
line can be let out while the turtle net is set.  Once the boat anchor is secure and is not 
dragging the crew pays out line to catch the buoy of the net anchor and commence setting 
the turtle net.  The captain assumes position at the anchor to let out line and the fourth 
person clears the weights and passes them to the fishermen for placement on the bottom 
of the net.  As the net is let out the fishermen instructs the captain to let out line on the 
boat anchor. When the net is completely let out the assistant ties a buoy to the end of the 
net and the setting is complete.  Setting a net takes less than 10 minutes if no problems 
were encountered.  Figure 28 presents images and descriptions of setting the net. 
At sunrise the crew of four returned to the location where the nets were set.  From a 
distance of 300 meters it would be obvious if a turtle had been captured since the two 
buoys, anchor buoy and drifting end buoy, would be floating together if a capture had 
been made.  If the first net that was checked did not have a capture the other nets were 
checked first and then we returned to pick up the anchor and net.  The fisherman and his 
assistant carefully brought the turtles captured on board the boat and laid them onto a 100 
cm x 10 cm diameter Styrofoam noodle (water toy) that was tied in a circle.  This was 
done to support the turtle and avoid placing it directly on the deck.  A cloth was placed 
over the turtle’s head to keep calm and water was applied to keep it cool. 
 
Turtles Captured 
In most cases all turtles were sampled on the boat at the site of capture and released 
within 15 minutes.  An exception was made when a strong Norther had come through 
during the night and two hawksbill turtles were found entangled in one net.  Due to rough 
sea conditions the turtles were brought to the fishermen’s pier where they were measured, 
sampled and released.  Turtles were observed for overall health and any signs of illness 
including emaciated state or high presence of barnacles and fibropapilloma was recorded.   
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Tag applicators were used to apply Inconel 681 metal flipper tags to each front 
flipper.  The metal flipper tags were cleaned in rubbing alcohol swabs prior to placement 
on the turtle’s flippers.  Prior to insertion of the PIT tag the turtle’s front and back 
flippers and neck area were scanned with Biomark Pocket Reader EX.  If the turtle did 
not have any PIT tags, one PIT tag was inserted under the left or right front flipper.  The 
PIT tag was tested before implantation and the area was sterilized with betadyne.  After 
the PIT tag was inserted the PIT tag reader was used to scan the area to confirm the tag 
had been properly inserted. Tissue biopsies were taken from the rear flipper using 4mm 
biopsy punch which was placed in a 2mm vial that was filled with 200 proof alcohol 
acquired from a rum distillery.  The tissue samples were collected for future DNA 
analysis to determine natal beaches of turtles that utilize Robinson Point.  
 
Benthic Surveys 
The benthic composition of the sites where the nets were set was surveyed to confirm 
the type of substrate.  Half-meter square quadrats were randomly placed adjacent to 
lobster shades to determine diversity of benthic habitat of seagrass beds at locations 
where nets were set.  The number of individual plants growing in the quadrat were 
counted and recorded.  Quadrat sampling methodology was employed in the mornings 
after the set nets were checked and turtles were sampled and released.  Other species 
present observed were also recorded. 
 
III. RESULTS 
Visual Surveys 
Between September 2007 and January 2008, 16 visual surveys were conducted in the 
Robinson Point area in the afternoons between 12:00 - 6:00 pm (Figure 29).  There were 
nine surveys conducted at anchor using the traditional point scan survey methodology 
and seven line scan surveys were conducted from a drifting boat.  All but one of the 
seven line-scan surveys and seven out of nine point scan surveys resulted in the 
observation of turtles (Table 3).  A maximum of 40 observations were recorded during 
one point scan survey in comparison to the line scan survey in which the maximum 
number of turtles observed was only 11. The average number of turtles observed during 
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the point and line scan surveys was 11.1 and 4.6 turtles, respectively. The number of 
turtle observations vs time was greatest in the late afternoon approaching dusk (Figure 
30a), however no surveys were completed during the morning hours. The relationship of 
turtle observations vs. wind speed for the point scan and line scan surveys indicate the 
greatest number of observations was made when wind speed was below six kilometers 
per hour (Figure 30b).  For the point scan and line scan visual surveys, the most 
observations of turtles were made when the water depth was between four to seven 
meters (Figure 30c).  
 
Net Sets 
Nets were set (Figure 31) a total of 65 times over three attractions (lobster shades, 
potloafs and sea grass) at Robinson Point between March 2008 and May 2009.  Of 65 
nets set, only 13 sets captured turtles, resulting in a catch per unit effort of 20%.  The 
locations where successful captures were made are illustrated in Figure 32.  There were 
42 nets set over 20 different lobster shades (Figure 33a), 21 sets over eight different 
potloafs (Figure 33b) and two nets were set over seagrass.  A total of 13 sets were 
successful, but 14 turtles were captured, since two turtles were captured in one net set 
over a lobster shade on Nov 16, 2008.  Nets set repeatedly over lobster shades never 
captured more than two turtles from a single lobster shade.  Setting a net ten different 
days over one potloaf resulted in the capture of three turtles on three different days 
between April 26 - May 24, 2008, but no other turtles were captured over that potloaf 
during the remainder of the study. 
No more than two turtles were captured on any given day despite an increase in the 
number of nets deployed (Figure 34).   There were ten turtles captured over lobster 
shades, four over potloafs captured, and no captures in the two nets set over sea grass 
alone (Figure 35).  Hawksbill turtles were only captured over lobster shades while seven 
green turtles were captured over lobster shades, and four over potloafs.  Nets were set 
more frequently over lobster shades, 64% in comparison to only 33% over potloafs 
(Table 4) and 4% over seagrass.  A two-way analysis of variance showed no significant 
differences in catch efficiency between attractions (P=0.66). 
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No nets were set during June, July or September (Figures 33 and 34).  Turtle feces 
were observed adjacent to four nets that did not capture turtles.  Six entangled nets were 
also encountered, indicating turtles had escaped capture.  One net captured a southern 
stingray (Dasyatis americana). 
A plot of moon phase versus catch (Figure 36) illustrates that most turtles were 
captured between the full moon and third quarter (lunar days 14 and 21).  Figure 37 
illustrates captures, escapes and no captures of sea turtles when nets were set by lunar 
day.  Nets found empty, but highly entangled indicated escapes.  No nets were set 
between the new moon and first quarter.  No capture sets peaked on lunar day nine, while 
turtle captures peaked on lunar day 20, and escapes peaked on lunar day 21. There did not 
seem to be a strong effect of lunar phase on captures.  
A change in wind and water current direction was noted on four different occasions 
that resulted in a shift of the net’s placement over the attraction.  On August 23 and 
October 12, 2008 strong water current from the south shifted the nets northward.  On 
November 15, 2008 a strong norther shifted the nets south, and on February 21, 2009 the 
wind shifted from the northeast to the east.  
 
Turtles Captured 
Of 5 species of turtles reported in Belize, only two species were captured during the 
survey.  Of the 14 turtles captured, 11 were green turtles, Chelonia mydas, and three were 
hawksbill turtles (Eretmochelys imbricata), one of which was a recapture.  Therefore, the 
catch consisted of 21% hawksbill and 79% green turtles.  Green turtles were captured 
between March and September and hawksbill turtles were captured during the non-
migratory season in November and February (Figure 33).  Most turtles were captured in 
May and August (Figure 38).  The average length and weight measurements of the 11 
green and three hawksbill turtles captured in thus study are presented in Table 5.   The 
largest C. Mydas captured was 91.5 cm SCLnn and weighed 120 kg and the smallest 
green turtle was 70.9 cm SCLnn and weighed 55 kg.  In comparison, the largest E. 
imbricata was 80.4 cm SCLnt and weighed 90 kg, and the smallest was 63.7 cm SCLnt 
and weighed 51 kg.  All green turtles weighed more than 65 kg and all hawksbills were 
larger than 50 kg.  Size distribution for sea turtles captured at Robinson Point (Figure 39) 
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indicates the most abundant size class for hawksbill turtles was between 60-70 cm SCL, 
while the majority of green turtles approached 90cm SCL.  During in-water field surveys 
the only recapture was an adult female hawksbill turtle that nested on the shores of the 
western Gulf of Mexico, which was the largest hawksbill captured at Robinson Point.  All 
green turtles captured appeared to be healthy and well nourished, in comparison to the 
three hawksbills, which appeared to be emaciated and covered in numerous barnacles, but 
were very active nonetheless.  One green turtle had a small growth that appeared to be 
fibropapilloma indicating that the infection occurs in the green turtle population at 
Robinson Point. 
 
Benthic Surveys 
Qualitative and quantitative surveys were conducted around net set areas to confirm 
benthic composition.  A total of 12 quadrats were surveyed near lobster shades where 
nets were set to record species present.  Turtle grass, Thalassia testudinum, was the most 
abundant plant recorded (Figure 40), and no manatee grass (Syringodium filiforme) was 
observed in any of the quadrats.  Figure 41 shows that the density of Thalassia was 
between 40-90 shoots per quadrat.  Table 6 summarizes other species observed in 
quadrats, and Table 7 lists mollusks that were collected adjacent to lobster shades.  The 
lobster shades did attract lobster, and also juvenile angelfish of the family 
Pomacanthidae, and other juvenile fin fish. 
Observations of lobster shades and the surrounding benthic communities revealed the 
importance of the shade for sea turtles in the area.  The grass beds around every shade 
were disturbed and the amount of disturbance was directly proportional to the set time of 
the shade.  Turtles dug out the sand underneath the shade to make more room for 
sleeping.  A barnacle found underneath a lobster shade indicated that turtles may also use 
the shades as scratching posts.  The fisherman reported that he had to regularly repair the 
lobster shades because of damage by turtles. 
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IV. DISCUSSION 
Visual Surveys 
Visual surveys confirmed anecdotal reports of turtle abundance at Robinson point.  
Point scan surveys resulted in a greater number of observations of sea turtles (Table 3), 
which was probably attributed to a lesser number of turtles that surfaced to breath every 
few minutes while actively feeding.   In comparison, during the line scan surveys, the 
boat probably drifted out of range of each turtle that was observed before it surfaced 
again, which resulted in fewer repeat observations.  Ballorain et al (2013) report that 
adult green sea turtles foraged 11 hours daily and when feeding in 2 meters of water, the 
average dive time between breaths was six minutes.  Therefor a single turtle could be 
sited up to five times in a 30 minute period.  Thus, during the point scan survey when 40 
observations were recorded, this may have only been attributed to a minimum of eight 
turtles actively feeding in the area.   
Visual surveys conducted in the afternoons suggest that turtles may alternate between 
periods of feeding and resting (Figure 30a).  The most number of observations were made 
in the late afternoon possibly indicating turtles are most active before resting for the 
night, which follows Hazel et al (2009) report that measured greater activity of sea turtles 
at dawn and dusk.    
Wind speed had an important effect on visual observations (Figure 30b).  Turtles 
were difficult to see and hear when wave height was high and most observations were 
made when wind speed was less than 6 kph. 
That most turtle observations were made at 6 meters depth (Figure 30c) suggest a 
possible food source available to turtles at that depth.  It may be that the area referred to 
as 12 Foot Bank is primarily dense sea grass, whereas the deeper ridges and valleys have 
a different benthic composition, that is not preferred by sea turtles.  However, dense sea 
grass alone does not appear to be a sufficient attractant for sea turtles, since three surveys 
over grass beds resulted in no observations, suggesting perhaps these were conducted 
during resting periods.  
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Estimation of Turtle Population 
To estimate the total number of turtles foraging at Robinson Point, calculations can be 
based on the average number of turtle observations recorded during the point or line scan 
surveys.  However, during the point scan survey turtles were likely resighted more 
frequently, in comparison to the line scan surveys where there were likely fewer 
resightings since the vessel drifted out of range.   Thus a conservative estimate would be 
based on the lowest value of 32 observations made during all line scan surveys (Table 8).  
Calculations of in-water populations of sea turtles at Robinson Point can be garnered 
from observations made along a theoretical transect that would equal the length of all line 
scan surveys multiplied by the distance turtles could be observed from the boat. It was 
estimated that observations of surfacing turtles could be seen up to 50 meters away on 
either side of the drifting boat, resulting in a hypothetical transect that was 0.1 km wide 
by 4.7 km in length, resulting in a total area of about 0.5 km2.  The Robinson Point is 
roughly 100 km2, indicating the area might potentially support 6400 turtles if the 
population was uniformly distributed. 
Utilizing the formula presented in Gerrodette and Taylor (1999) under “Estimating 
Population Size from Transects” the population estimate is 6808 turtles.   
N = n/2wlg(A) 
N = estimate of population 
n = number of turtle sightings = 32 
w = width of transect on one side of trackline = 0.05 km 
l = length = 4.7 km 
g = fraction of turtles visible = 1 
A = size of study area = 100 km2 
N = 32/2 x 0.05 x 4.7 x 1(100) = 6808 
This estimate assumes a uniform distribution of turtles throughout the entire 100 km2 
area, which is quite unlikely.  Assuming that the turtle population was distributed 
uniformly over 50 km2 of the total area, the estimate would drop to 3200 – 3404 turtles, 
and if only 25 km2 was uniformly populated, there could still be 1600 -1702 turtles 
resident at Robinson Point.   
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Net Set Success 
 Several factors influenced net success and capture of turtles.  Each morning when the 
net was checked it was found set as it was the day before over the attraction, had drifted 
in another direction off the attraction, had become entangled, or had captured a turtle.  On 
three different sets a change in net set direction resulted in no captures, while one resulted 
in the capture of two hawksbills in one net, indicating that the turtles may have been 
captured before the net drifted off the attraction.   
Regardless of the number of nets set per evening the maximum catch never exceeded 
two turtles on any trip (Figure 34). In order to increase the likelihood of capturing turtles 
five nets were set on four different days, but no turtles were captured.  In comparison, 
early in the study when fewer nets were set, turtles were regularly captured.  This 
suggests that turtles may have become more wary of the nets over time and avoided 
capture.    
Most captures occurred between the full moon and third quarter and escapes 
increased at third quarter moon, lunar day 21 (Figure 37).  However, during the study 
only three nets were set around the new moon, one of which was a capture.  Anecdotal 
reports from fishermen state that gill nets are only set during moonless nights since 
targeted species will avoid the net.  
An interesting event during the study was the capture of two hawksbill turtles in one 
net. The expert fisherman had never experienced a double catch before, nor had he ever 
netted any hawksbills at Robinson Point.  This may be the first documented report of a 
double catch using the traditional net. There are reports of traditional fishermen placing 
decoys in turtle nets to attract other turtles. Whether the first turtle trapped attracted the 
second capture is unknown. 
The poor success rate of traditional turtle nets, 20%, indicates that traditional turtle 
fishermen expended considerable effort for a very small reward, which may have 
contributed to a decreasing number of turtle fishermen over the past several decades as 
they expanded into alternative fisheries that yielded greater returns.  
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Lobster Shades & Potloafs 
The study highlights the importance of lobster shades as shelter for sea turtles.  
Nietschmann (1973) and Lagueax (1998) highlighted the importance of sleeping rocks in 
the harvest of sea turtles in Nicaragua, but at Robinson Point, in addition to sleeping 
rocks, there are also lobster shades, which provide an additional source of shelter for 
turtles in the area.  Nets were set over lobster shades more frequently than potloafs 
(Figure 35) because more of them were available and many of the coral heads were in 
water too shallow (<3 meters) to set the net.  An additional advantage of setting the net 
over a lobster shade is that the net would not get accidently entangled in protruding soft 
or hard corals. However, if nets were set over patch reefs perhaps juvenile turtles 
sheltering in small crevices would have been captured.    
Results show that hawksbills were only captured over lobster shades, while green 
turtles were captured over lobsters shades and potloafs (Figure 35).  Requena (2013) 
reported that when he used to harvest turtles he did not have lobster shades and would 
only set nets over potloafs, so this might be why he never captured hawksbills.  Given the 
primary food source of hawksbill turtles are sponges, this may indicate that their 
preferred prey items may be more abundant in the seagrass beds than in patch reefs. A 
comparison of turtles observed during scan surveys (when turtles are actively feeding) 
and where turtles were captured (during their resting period at night) suggests that turtles 
may feed and sleep in the same general area (Figure 42). This is possible since lobster 
shades provide shelter adjacent to preferred prey items (sea grass and sponges) for green 
and hawksbill turtles. 
While there was no significant difference between catch success over lobster shades 
and potloafs, it is possible that turtles have a preference. Large coral heads are the 
traditional “sleeping rocks” for sea turtles, but these are unmovable and the substrate 
beneath them is harder and more difficult to dig out to adjust the size of the hole.  In 
comparison, the lobster shades are not attached to the sea floor and the substrate beneath 
them in the seagrass beds can be more easily dug out.  Certainly it would seem that 
hawksbills prefer lobster shades since this is where they were captured. 
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Satellite Migration Paths 
Migration paths of nesting green turtles from Costa Rica and Cayman (Figures 9, 11, 
12) and a nesting hawksbill from Honduras (Figure 17), highlight the importance of 
Robinson Point for adult female turtles and the significant role diverse benthic 
communities have in the life history of endangered sea turtles, including man-made 
structures such as lobster shades.  The migration paths of these turtles show that a range 
of site fidelity exists between species.   Zenit and Ginger swam directly for Robinson 
Point after being tagged and remained in the area until transmission stopped and have a 
strong site fidelity for Robinson Point.  In comparison, for Gale and Hach, Robinson 
Point was an interim feeding area.  That Caytraveler made her way to Robinson Point 
after being raised at the Cayman Turtle Farm confirms that navigation by sea turtles 
between their nesting beach and foraging ground is a truly remarkable innate 
characteristic. 
The use of satellite migration paths to identify habitat use and home range of sea 
turtles at Robinson Point was highlighted in this study (Figure 45).  While the migration 
paths of green and hawksbill turtles overlap near the study site in the northwest corner of 
12 Foot Bank, green turtles appear to prefer the areas of sea grass beds west and east of 
Grennel’s Channel, while hawksbill turtles seemed to prefer the deeper, southern portion 
of 12 Foot Bank, and travel more frequently to the Belize Barrier Reef, east of Robinson 
Point.  That hawksbill turtles prefer the deeper water of southern Robinson Point may 
indicate the presence of extensive patch reefs. The home range for Zenit and Ginger can 
be identified as an area of about 25 km2 within the larger 100 km2 Robinson Point area. 
 
Species Composition 
Reefs and seagrass communities associated with the Mesoamerica Reef and the 
Wider Caribbean provides critical habitat for sea turtles.  It was believed that the three 
common species of sea turtles in Belize – green, hawksbill and loggerhead - would have 
been encountered at Robinson Point since the food source of each – grass, sponges, 
crustaceans and mollusks (Tables 5, 6) – were available in ample quantities.  However, 
field surveys and satellite tracking data indicated that only the green and hawksbill turtles 
reside at Robinson Point.  The only satellite migration path available for a loggerhead 
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turtle migrating to Belize is for a juvenile turtle that was tagged near the Sian Ka’an 
Biosphere Reserve on the Caribbean side of the Yucatan Peninsula in Mexico (Sasso 
2013, Seaturtle.org 2013).  This turtle migrated through Belize and travelled on the 
eastern border of Robinson Point to South Water Caye Marine Reserve, and migrated 
back to the location where it was tagged. 
The peak months for capture of green turtles was during the migration season, May to 
October, when female turtles migrate to their nesting site, and hawksbills were captured 
during the non-migratory months of November and February (Figure 34).  These results 
follow accepted nesting periodicity for C. mydas as Miller (1997) reports the remigration 
interval for C. mydas is three years, which explains why some female green turtles were 
captured during this time.  If in-water capture studies were conducted in subsequent years 
during migration months it is likely that recaptures of the same turtles first captured 
would be made.  Captures of hawksbills during the non-migratory season, and the 
migration path of Ginger from Utila (Figure 17), suggest that unlike Hach (Figures 13, 
14), Robinson Point is their preferred area of residence.  These findings outline the 
importance of Robinson Point for not only the endangered green turtle, but also the 
critically endangered hawksbill turtle.   
Size class distribution suggests turtles resident here are adults or approaching 
adulthood (Figure 39). The only known female was the first recaptured hawksbill that 
was tagged while nesting in Mexico.  Based on carapace length and tail length Meylan 
(2013) confirmed that of the 14 turtles captured five additional turtles were adult females, 
the four largest green turtles and the second largest hawksbill turtle. Thus the population 
is comprised of 43% adults and 57% undetermined, with 67% of the hawksbills being 
adult females, in comparison to only 36% adult female green turtles. While no adult male 
turtles were captured during the study, Requena (2013) reported that he had captured 
male turtles in his nets set over potloafs prior to 2002.  
During one visit to the Robinson Point area between 2000-2001, a juvenile hawksbill 
approximately 30 cm SCL was observed landed in a fisherman’s dory (canoe) indicating 
that this size class is present.  However, no juvenile turtles were captured in the set nets 
which indicates the mesh size of the traditional turtle net may be too large (smallest turtle 
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captured was 63.7 cm SCL), or the nets were not set in locations where the juvenile 
turtles feed and rest.  
The two turtles that were captured in one net were both hawksbill, the larger one 
confirmed to be an adult female (Meylan 2013).  The sex of the smaller turtle was not 
confirmed but it is possible this was a mating pair, even though the minimum carapace 
length for adult males is reported to be 69.1 SCLnt (Wood et al 2013), and the smaller 
turtle had a measurement of 67.6 SCLnt.  If indeed these turtles were mating this may 
indicate that the nesting period for hawksbills extends later than the traditional months of 
June-September, since these two turtles were captured in mid November.  
 
Recaptured Turtles 
There were two recaptures that resulted from the study (Figure 43).  The first was 
Lucilla, an adult female hawksbill turtle fitted with flipper tags at time of nesting on June 
15, 2008 at San Lorenzo, Mexico, along the eastern shores of the Gulf of Mexico.  When 
tagged in 2008 she measured 86 cm CCL.  On February 7, 2009 when she was recaptured 
during this study at Robinson Point she measured 80.4 cm SCL notch to tip (SCLnt) and 
83.7 cm SCL notch to notch (SCLnn).  Conversion formulas from CCL to SCL do not 
exist for hawksbill turtles, so it is not possible to measure growth of this recaptured 
turtles.  The second recaptured turtle was Kath, the smallest hawksbill captured with 
another hawksbill in one net set over a lobster shade and tagged and released during this 
study on November 16, 2007.   A fisherman in Nicaragua turned in the left front flipper 
tag for a $5 reward on February 3, 2013 (Laqueax 2013).   
It is interesting that of 11 green turtles and three hawksbill turtles captured, the two 
recaptures represent two thirds of the hawksbills captured during this study.  One turtle 
was recaptured at Robinson Point and the other was tagged at Robinson Point.  The 
recapture of Lucilla at Robinson Point follows established migration paths of hawksbills 
between Belize and Mexico (see path of Hach Figure 13 and 14), but the recapture of 
Kath indicates hawksbill migration pathways also exist between Belize and also 
Nicaragua. Perhaps the higher recapture rate of hawksbill turtles can be attributed to 
fishermen targeting hawksbills, or hawksbills are not as abundant as green turtles.  DNA 
analysis of tissue samples taken from Kath and other turtles captured at Robinson Point 
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may provide additional details on the migration routes of hawksbills between Belize and 
Nicaragua. 
However, there have been two reports of green turtle recaptures outside this study, of 
turtles that probably originated in, or were recaptured in, Robinson Point.  The first green 
turtle was purchased for $50 from a local fisherman on the way to a fish market in Belize 
City in 2000 during ECOMAR’s Sava A Sea Turtle Program, and was tagged and 
released.  In Sep 2009 the turtle was recorded nesting at Tortuguero (Harrison 2011).  
The second recaptured green turtle was reported by a fisherman to have been captured 
incidentally in a gill net in 2010 at Robinson Point and released.  Prior to release the 
fishermen reported cutting off the tag and returned it to ECOMAR for the $5 reward.  
Harrison (2011) reports that this turtle was tagged in Costa Rica on 25 July 1997. 
Flipper tags on recaptured hawksbills lasted 6 years, and on green turtles, 9 and 13 
years.  The longevity of flipper tags in sea turtle population studies has proven valuable 
to identify links between Belize and neighboring countries of Mexico, Nicaragua and 
Costa Rica.  It is expected that additional turtles tagged in this study will be recaptured 
and will provide important information on turtles that forage at Robinson Point. 
 
Fibropapilloma 
The small sample size of green turtles captured (N=11) resulted in a rate of 9.1% 
being infected with fibropapilloma (Figure 44).  Additional captures would be needed to 
confirm the overall health of the green turtle population. However, green turtles measured 
at fish markets in 2000-2001 did not have FP so it is likely that levels of infection are low 
for green turtles in Belize.  Page-Karjian et al (2012) studied fibropapilloma in green 
turtles in Puerto Rico and found distinct differences in green turtles that inhabited 
populated areas versus more pristine habitats.  A total of 30.5 % of green turtles at 
Manglar Bay, were infected with the fibropapilloma virus compared to only 5.3% of the 
green turtles at Culebrita. The proximity of Robinson Point to Belize City, three rivers 
discharge, and the major shipping channel may result in increased prevalence of 
fibropapilloma. 
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Benthic Surveys 
Preliminary investigations into the benthic composition of the seagrass beds and 
patch reefs at Robinson Point confirmed dense seagrass and species listed by Mumby and 
Harborne (1999) and mapped by CZMAI (2002), but results suggest the benthic 
communities are more diverse than described.  The presence of the loggerhead and rope 
sponges (Table 5) at Robinson Point is undoubtedly an important attraction for the 
hawksbill sea turtle as confirmed by Meylan (1988) and by personal observations while 
diving on the reef (Figure 45).  
The central area of Robinson Point is comprised of multiple raised platforms 
surrounded by deeper valleys (Figure 21).  The lobster shades are set on the raised 
portions of these platforms that are comprised of sea grass and sponges, while the 
grooves surrounding the raised platforms support patch reefs.  A more detailed map that 
combines features of ground-truthed benthic communities and depth profiles from 
nautical maps would be valuable in mapping preferred habitat and features that attract sea 
turtles to Robinson Point.  
 
V. CONCLUSION & RECOMMENDATIONS 
Research conducted at Robinson Point was significant because it tested effectiveness of 
traditional turtle nets, measured sea turtle abundance and distribution, and identified an 
area important to migrating sea turtles in the Caribbean, while building a foundation on 
which future studies can be launched.  The results support the hypothesis that Robinson 
Point is important for endangered sea turtles that migrate throughout the Caribbean, and 
protecting nesting female turtles that have migrated to Robinson Point so they may 
continue to nest, becomes even more important. 
 
Methodology 
Effectiveness of visual survey techniques and traditional turtle fishing methods were 
tested and ex-turtle fishermen were employed to capture turtles.  By involving ex-turtle 
fishermen in research of sea turtles they have become turtle conservationists and their 
expertise and training can be utilized in future studies so they can continue to realize sea 
turtles are worth more alive than dead.   
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Visual surveys at Robinson Point revealed that information on the abundance of 
turtles can be derived from point and line scan surveys, and that while set nets do capture 
sea turtles, they are not very successful, resulting in an inefficient use of time and few 
captured turtles from which to acquire data.   A summary of constraints, 
recommendations and benefits realized during the study are outlined in Table 9.  These 
were issues recognized while undertaking this project and are listed to guide future 
surveys of sea turtles in foraging areas to achieve improved results. Table 10 presents a 
list of recommended activities and benefits that were also realized during the study that 
can be deployed at Robinson Point and in other foraging areas.   The list is not 
comprehensive and serves to act as a guideline and is dependent on availability of 
resources. 
 
Importance of Robinson Point 
On the water and in-water surveys of sea turtles at Robinson Point has provide 
valuable information on sea turtle distribution, species and size composition, health 
status, genetic structure and migration patterns.  The morphometric data that was 
obtained from the turtles captured provides a preliminary insight into the population of 
turtles that utilize the Robinson Point area.  
A compilation of available benthic habitat maps, combined with a review of the 
benthic classification schemes and observations in the field, indicate that the current 
classification scheme should be revisited and revised to accurately describe the diverse 
benthic communities that exist at Robinson Point and attract sea turtles from throughout 
the Caribbean.  This should be done in combination with nautical maps since they 
provide valuable information on depth contours. 
 
Proposed Marine Protected Area 
Perhaps the most important finding of this study was the recognition of an adult/sub 
adult sea turtle foraging ground at Robinson Point and the following recommendations 
for the establishment of a marine protected area designed specifically to protect 
endangered sea turtles migrating throughout the Caribbean and the habitat upon which 
they depend at Robinson Point (Figure 46).  While sea turtles are protected in Belize, 
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fishing equipment utilized in other fishing methods, such as gillnetting, is probably still 
entrapping sea turtles where they are used.  In Belize no gill netting is permitted within 
marine reserves and most wildlife sanctuaries (Maaz 2013) and they are havens for sea 
turtles.  The proximity of Robinson Point to the Goff’s Caye Management Area and the 
Gales Point Wildlife Sanctuary would facilitate integration of this area into a marine 
protected area specifically designed to protect the resident sea turtles and the habitat that 
supports them.    
Establishing “turtle conservation zones” within MPAs could also be accomplished 
and used as an ecotourism attraction, whereby visitors can participate in topside visual 
surveys and snorkeling surveys and submit their observations.  The data collected by 
volunteers can be submitted to the Belize Turtle Watch program coordinate by 
ECOMAR.  Since the program was launched in 2011 volunteer reports have identified 
new nesting locations and areas where leatherbacks turtle migrate. 
The establishment of MPAs for the protection of sea turtles has already taken place in 
many Caribbean nations.  Doyle (2013) describes two marine protected areas in the 
Caribbean that focus on protecting sea turtle foraging grounds.  The Tobago Cays Marine 
Park in St Vincent and the Grenadines has a clearly demarcated sea turtle foraging area 
that has specific use regulations.  Sea turtle foraging also guides marine protected area 
zoning and management actions in the Bonaire National Marine Park. 
Two categories of marine protected areas in Belize would provide suitable protection 
for the endangered and critically endangered sea turtles that reside at Robinson Point: 
wildlife sanctuary and marine reserve.  The wildlife sanctuary, like that at Gales Point, 
was legislated to protect an aquatic marine species, the West Indian manatee, and by 
protecting the species the habitat also becomes protected.  Wildlife sanctuaries however 
are managed by the Forest Department who are also charged with the protection of 
manatees. Marine reserves are administered by the Fisheries Department who are also 
mandated with the protection of sea turtles.  Thus the most appropriate protected area 
designation for Robinson Point would be a marine reserve.  The boundaries could extend 
from the nesting beach at Gales Point to encompass the internesting area (Figures 10, 15, 
16) in the Victoria Channel, the foraging areas of satellite tracked and captured turtles at 
Robinson Point, and adjoin the western boundary of the Goff’s Caye Management Area 
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(Figure 47).  Within this protected area foraging turtles at Robinson Point would become 
protected and internesting turtles at the Gales Point rookery would also receive 
protection. The Belize Sea Turtle Recovery Action Plan (Smith et al 1992) highlighted 
the importance of the Gales Point nesting beach for sea turtles and recommended a series 
of activities that should be undertaken to monitor sea turtle activity.  In more than two 
decades little more is known about Belize premier nesting beach.  Inclusion of this area 
into the National Protected Areas System is urgently needed so accurate data can be 
collected and the site properly managed.   
A map of the protected areas in Belize (Figure 48) illustrates that a prominent gap 
exists in the central region, so the establishment of a marine reserve here could act as a 
replenishment zone for principal fishery products and protect endangered sea turtles.  It 
may also be useful to examine the ancient antiquities and wrecks at Robinson Point and 
include zones for the underwater archaeology sites.  The establishment of marine 
archaeology reserves at critical sites has been a recent focal point by Institute of 
Archaeology (Awe 2012) so collaboration with other agencies in formulating the 
protected area is recommended.  Collaboration with partners will be essential to further 
document the area’s importance and moving recommendations forward with regards to 
the establishment of a marine reserve.     
Dow-Piniak & Eckert (2011) report that all but one of the countries where Robinson 
Point turtles nest, the Cayman Islands, have legislation in place that fully protects sea 
turtles (Figure 49).  Consequently, the establishment of a marine protected area to 
encompass the Robinson Point foraging ground and Gales Point internesting zone would 
complement turtle conservation measures in other countries, and protected endangered 
sea turtles in the Caribbean for future generations.   
 
 
 
“We do not inherit the Earth from our ancestors, we borrow it from our children.” 
Anonymous Indian Proverb 
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Table 1.  Summary of fishery regulations protecting sea turtles in Belize. 
Legal 
Document Year 
Total 
Years 
Treaty, Event, 
Date Signed or 
Ratified 
Level of Protection 
Fishery 
Regulations 1977 35 CITES 1996 
Size limits protected juvenile 
turtles; no take of turtles or 
eggs during closed season 
between Jun 1 and Aug 31; no 
setting nets near nesting 
beaches, no export; $250 fine 
Wildlife 
Protection 
Act 
1981 - 
Belize became 
independent 
nation 1981 
Full protection for all sea 
turtles; was revoked in 1982 
Fishery 
Regulations 
Amendment 
1993 20 
Sea Turtle 
Recovery Action 
Plan 1992, 
Cartagena 
Convention 1999 
All hawksbill turtles 
protected, size limits reversed 
to protect adults of other 
species; extended closed 
season from April 1 to Oct 31 
Statutory 
Instrument 
66 of 2002 
2002 11 IAC 2003, SPAW 2008 
All sea turtles protected*, 
$500 fine 
* special permit for cultural use only 
 
Table 2. Adult female turtles tracked to Robinson Point using satellite telemetry. 
Year Name Country 
Distance  
(km) 
Species CCL (cm) 
2000 Zenit Costa Rica 1500 Green 101.1 
2000 Gale Belize 20 Hawksbill ? 
2005 Cayetraveler Grand Cayman 900 Green 110.5 
2008 Hach Mexico 593 Hawksbill 90.0 
2012 Ginger Honduras 325 Hawksbill 79.5 
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Table 3.  Summary of point and line scan survey data for Robinson Point. 
Method 
No of 
Survey
s 
Total 
Observe
d 
Min 
Turtles 
Observed 
Max 
Turtles 
Observed 
Average 
per Survey 
Std Dev 
Point 
Scan 
9 100 0 40 11.1 13.5 
Line Scan 7 32 0 11 4.6 4.0 
 
Table 4.  Rate of net deployment and capture success by attraction, and efficiency of 
catch by season and attraction. 
 ATTRACTION 
 Shade 
Potloaf                                      
   (S. siderea) 
Net Deployment 67% 33% 
Capture Success 24% 19% 
SEASON Catch/Set 
Winter 3/14 0/3 
Spring 2/11 4/11 
Summer 3/8 0/4 
Fall 2/9 0/3 
Overall 10/42 4/21 
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Table 5. Morphometrics for green and hawksbill turtles captured at Robinson Point 
between 2008-2009. 
MORPHMETRICS 
MEASURED 
Green Turtles 
N=11 
Hawksbill Turtles 
N=3 
Average Standard Deviation Average 
Standard 
Deviation 
Straight Carapace 
Length Notch to Notch 
(cm) 
81.7 6.8 70.8 8.6 
Straight Carapace Width 
(cm) 64.8 4.4 54.1 7.3 
Plastron Length (cm) 67.6 5.0 56.8 6.5 
Plastron-to-Cloaca (cm) 13.6 3.8 11.4 5.8 
Plastron-to-Tail Tip 
(cm) 19.3 5.0 15.6 7.4 
Weight (kg) 82.5 12.9 65.7 21.2 
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Table 6.  Species other than Thalassia observed in quadrats sampled at Robinson 
Point. 
Family Species 
Plants Penicillus spp, Halimeda spp, Udotea sp, Avrainvilla sp 
Anthozoans Corkscrew anemone (Bartholomea annulata) 
Poriferans Orange sponge, green rope sponge, loggerhead sponge 
(Spheciospongia vesparium) 
Echinoderms Long spined black urchin (Diadema antillarum), cushion 
star (Oreaster reticulatus), donkey dung sea cucumber 
(Holothuria mexicana), variegated urchin (Lytechinus 
variegatus) 
Crustaceans Yellowline arrow crab (Stenorhynchus seticornis), 
Pederson cleaning shrimp (Ancylomenes pedersoni) 
Vertebrates Southern stingray (Dasyatis americanus) 
 
Table 7.  Mollusks observed near lobster shades at Robinson Point. 
Common Name Latin Name 
Leafy Jewel Box Chama sp. 
Apple Murex Phyllonotus pomum 
Pectin Euvola laurenti 
Mildred's Scallops Chlamys mildredae 
Calico Scallops Aequipecten gibbus 
Thistle Scallop Aequipecten acanthodes 
White Spotted Marginella Prunum guttatum 
Common Egg Cockle Laevicardum laevigatum 
Atlantic Strawberry Cockle Americardia media 
Turkey Wing Arc Clam Arca zebra 
Buttercup Lucine Anodontia alba 
Tiger Lucine Codakia orbicularis 
  Anadera tuberculosa 
  Cerithium sp. 
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Table 8.  Summary of 30-minute line scan surveys: distance surveyed and number 
of turtle observations. 
Survey Date Start Time 
Distance 
Surveyed (km) 
Turtle Observations 
24-Sep-07 3:25 0.43 8 
24-Sep-07 4:02 0.63 11 
24-Sep-07 4:40 1.52 1 
24-Sep-07 5:21 0.40 0 
4-Oct-07 3:13 0.70 4 
4-Oct-07 3:58 0.56 2 
4-Oct-07 4:40 0.46 6 
TOTAL 4.70 32 
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Table 9.  Summary of constraints, recommendations and benefits to guide future 
surveys. 
 
 CONSTRAINT RECOMMENDATION BENEFIT 
1 Identification of turtle 
species was difficult to 
determine during visual 
surveys due to distance 
from boat and shading of 
turtle  
Digital camera with zoom lens 
should be used to capture 
surfacing turtles 
Species can be more 
easily identified  
2 No visual surveys were 
made during the morning 
hours 
Visual surveys that monitor 
turtle activity should be 
scheduled throughout the entire 
day 
Estimate turtle 
abundance, identify 
active periods and 
feeding patterns 
3 Resighted turtles during 
point scan surveys 
Compare pictures of turtles 
photographed to identify 
individuals, or use line scan 
surveys  
Abundance is not 
overestimated 
4 Traditional turtle net sets 
were only 20% effective in 
capturing turtles 
Identify more efficient capture 
method. 
 
More turtles 
captured results on 
more data on turtle 
population 
5 Turtles may have avoided 
net sets 
Regularly rotate net sets  Avoid habituating 
resident turtles to 
nets 
6 Net set drift direction 
shifted 
Monitor weather in advance and 
set nets when no change in 
weather patterns is forecast 
Capture success may 
increase 
7 No nets set during the new 
moon 
Set nets on moonless nights Test theory that 
turtles may see net 
and avoid; Improve 
success rate of 
captures 
8 No platform to secure 
turtles for blood collection 
Secure larger vessel for 
collection of blood samples or 
return to land and sample 
Identification of sex 
and species 
composition  
9 Curved carapace length was 
not initially recorded 
Future studies should record 
CCLnn and CCLnt  
When there are 
recaptures growth 
can be measured 
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Table 10.  Summary of recommended activities for future surveys at Robinson Point 
and in Belize and the resulting benefits. 
 
 ACTIVITY BENEFIT 
1 Survey benthic habitat (seagrass beds and 
patch reefs) by looking for grazed areas on 
the sea floor or bite marks on sponges  
Identification of prey items and 
feeding areas 
2 Monitoring daily movements of turtles at 
Robinson Point 
Identify daily migration patterns 
and home range of resident sea 
turtles 
3 Measure density and species composition of 
sponges in seagrass beds and patch reefs  
Identify which areas have more 
prey items for hawksbill turtles 
4 Monitor lobster shades for sea turtle use  Quantify importance as sea turtle 
shelters 
5 Determine if lobster shades are used as 
shelter by turtles in other locations where 
they are set 
Compare use by species 
composition 
6 Conduct snorkel surveys over patch reefs on 
days when visibility exceeds water depth (~5 
meters)  
Confirm which locations are used 
as developmental habitats for 
juvenile sea turtles 
7 Analyze turtle tissue samples collected in 
Belize 
Identify links between nesting 
beaches and foraging grounds 
8 Continued use of flipper tags should be 
encouraged for all turtles studies  
Identify links between foraging 
grounds and nesting beaches 
9 Prepare benthic habitat map with depth 
contours based on ground-truthed benthic 
surveys  
Identifies similar areas the area is 
important habitat for endangered 
sea turtles  
10 Map foraging and resting areas used by 
resident turtles 
Aid in zonation planning for 
protected area management 
11 If foraging areas are outside MPAS work 
with partners to expand MPA boundaries or 
establish new MPAs  
Endangered sea turtles are fully 
protected. 
11 Initiate visual survey methodology at other 
locations in Belize where there are abundant 
sea turtles  
Other important sea turtle foraging 
grounds can be identified   
12 Continued deployment of time/depth 
recorders 
Assess home range and diel 
behavior 
13 Compare species distribution and abundance 
of sea turtles in Belize 
Comparison of foraging areas 
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Figure 1.  Map of Belize showing borders, reefs and coastal communities. 
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Figure 2.  Satellite imagery of the Robinson Point area in relation to Belize City and 
local attributes (Google Earth 2013).   
 
NEXT PAGE 
Figure 3.  1755 map of the Bay of Honduras provides incredibly accurate detail of 
the region and Robinson Point. Top: Section of map showing Northern Triangles at 
Chinchorro Bank and South Triangles at Robinson Point.  Bottom: Close-up of 
Robinson Point illustrating South Triangles, 12 Foot Bank, islands and reefs. 
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Figure 4.  Replica of a 1780 Spanish spy map on the back of the $5 bill illustrates 
locations of turtle corrals off St. George’s Caye. 
 
Figure 5.  Turtle kraals can be seen today on the end of piers only at St. George’s 
Caye, Belize’s first capital in the 1700s (Google Earth 20 
Robinson Point, Belize: An Important Foraging Ground for Sea Turtles in the Western Caribbean  (SEARLE 2013) 
	   	   	   55 
 
Figure 6. The Goff’s Caye Special Management Area is situated due east of 
Robinson Point (CZMAI 2013 
 
Figure 7.  Boundaries 
of the Gales Point 
Wildlife Sanctuary as 
defined by Statutory 
Instrument 92 of 
1996. 
Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom0 1.5 3 4.5 60.75
Kilometers
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SI 92 of 1996
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Figure 8.  Turtle nest locations at Gales Point.  This important rookery supports 
hawksbill, green and loggerhead sea turtles (Walker & Walker 2007). 
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Figure 9.  Migration path of the first turtle tracked to Belize, and Robinson Point, in 
July 2000 using satellite telemetry.  Zenit, an adult female green turtle, was tagged 
on her nesting beach in Costa Rica, and about a month later arrived at her foraging 
ground at Robinson Point (Sea Turtle Conservancy 2000).  
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Figure 10.  Migration 
path of Gale shows her 
travelling into 
Robinson Point and 
then moving south 
where she resides 
within the South Water 
Caye Marine Reserve 
(NOAA/NMFS 2000, 
Google Earth 2013).  
Figure 11.  Migration 
path of Caytraveler in 
2005 from her nesting 
beach in the Cayman 
Islands to her foraging 
ground in Belize. Black 
dots are bad points that 
may not accurate and 
are not used in the 
migration path (MTRG 
2005, Seaturtle.org 
2013). 
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Figure 12.  Migration path 
of Caytraveler in 2005 as 
she arrives in Belize and 
travels to her foraging 
ground at Robinson Point.  
Black dots are bad points 
that may not accurate and 
are not used in the 
migration path (MTRG 
2005, Seaturtle.org 2013). 
Figure 13.  The migration 
path of Hach between 
2007-2008, from her 
nesting beach at Isla 
Holbox, Mexico to the Port 
Honduras Marine 
Reserve, in southern 
Belize.  Black dots are bad 
points that may not be 
accurate and are not used 
in the migration path 
(UNAM 2008, 
Seaturtle.org 2013). 
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Figure 14.  Migration path of Hach through Robinson Point in 2008 (CZMAI 2002, 
MRMP 2009, UNAM 2008). 
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Figure 15. Peace, Hope 
and Moochula remained 
offshore the Gales Point 
nesting beach for more 
than one month. Red dots 
are bad points that may 
not be accurate and are 
not used in the projected 
migration path (Rimkus 
2013, Seaturtle.org 2013).	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Figure 16.  Carenato and Greater Hope travelled to their foraging grounds less than 
one month after being tagged.  Red dots are bad points that may not be accurate 
and are not used in the projected migration path (Rimkus 2013, Seaturtle.org 2013). 
 
Figure 17.  Migration path 
taken by Ginger in 2012, an 
adult female hawksbill sea 
turtle tagged after nesting 
on Utila, Honduras, that 
travelled to her foraging 
ground at Robinson Point. 
Red dots are bad points that 
may not be accurate and are 
not used in the projected 
migration path (Damazo & 
Dunbar 2013, Seaturtle.org 
2013). 
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Figure 18.  Belize Marine Habitat Map.  Red rectangle highlights Robinson Point 
(CZMAI 2002). 
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Figure 19.  Section of the Belize Marine Habitat Map (CZMAI 2002) showing the 
Robinson Point Area.  The dark green area is dense seagrass, the olive color is 
medium dense seagrass and the pale yellow sections close to Grennel’s Channel are 
labeled sand and sparse algae but actually patch reefs. 
 
Figure 20.  Millenium Reef Mapping Project (2009) map of the Robinson Point 
Area. This project mapped shallow (green patches) and deep reef (purple patches) 
and the most abundant benthic community, seagrass (yellow). 
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Figure 21.  Arc GIS Explorer map of the Robinson Point Area showing underwater 
geomorphology.  The light green areas are shallow seagrass and patch reefs and the 
blue veins are deeper valleys that lead into the central part of Robinson Point. 
 
Figure 22.  Map illustrating location of resilient reefs surveyed and identified during 
the 2006 reef assessment survey. Three sites were surveyed at Robinson Point and 
one site, 1118, was found to be resilient (Bood 2007).  
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Figure 23.  The United Kingdom Admiralty Bathymetry Chart is used by boaters to 
navigate around hazards such as coral reefs and shallow banks.  This map identifies 
the deeper channels in Robinson Point (SeaZone 2011) 
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Figure 24.  A web application presents detailed depth contours.  Land masses are 
illustrated in yellow (Navionics 2013). 
 
 
Figure 25.  Turtles coming up for air were recorded during visual surveys at 
Robinson Point (Photo Linda Searle) 
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Figure 26.  Summary of methodology deployed at Robinson Point (Photos Linda 
Searle). 
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Figure 27.  Photographs of deployed lobster shades. Top: corner resting on sea floor 
that has not been excavated by turtles, and bottom: corner of lobster shade resting 
on sea bottom that has been excavated by turtles (Photos Linda Searle). 
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Figure 28.  Setting the net from upper right clockwise: handling the net to set, 
setting the net, a set net, tying the tail, releasing boat anchor (Photos Linda Searle). 
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Figure 29.  Location where visual surveys where conducted at Robinson Point.  
Numbers represent turtle observations recorded during each survey 
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Figure 30.  Summary of turtle observations during point scan and line scan surveys; 
a) turtle observations vs time of day, b) turtle observations vs wind speed, and c) 
turtle observations vs water depth. 
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Figure 31.  Map of locations where nets were set over lobster shades, potloafs and 
seagrass beds at Robinson Point. 
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Figure 32.  Map of locations where nets were set over a) lobster shades and b) 
potloafs.  Number indicates successful net captures. 
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Figure 33.  Number of net sets and number of times the nets made a capture; a) 42 
net sets over 20 different lobster shades, and b) 21 net sets over eight different 
potloafs.  
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Figure 34. Comparison of nets set and turtles captured between 2008-2009 at 
Robinson Point.  
 
 
 
 
Figure 35. Comparison of net sets, location, and turtle species captured. 
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Figure 36.  Lunar day vs catch of turtles at Robinson Point. Quarter moon is lunar 
day 7, full moon is lunar day 14, and new moon falls on lunar days 1 and 28. 
 
 
 
 
Figure 37.  Net success vs lunar day.  Summary of captures, escapes and no captures 
for set nets at Robinson Point. 
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Figure 38.  Turtles captured by month at Robinson Point between March 2008 and 
May 2009. 
 
 
 
 
 
Figure 39.  Size distribution of green and hawksbill turtles captured at Robinson 
Point. 
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Figure 40. Photographs of two quadrats surveyed in dense seagrass (top) and 
medium sea grass (bottom) (Photos Linda Searle). 
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Figure 41.  Density of turtle grass, Thalassia testudinum, in areas where nets were 
set over lobster shades at Robinson Point. 
 
 
Figure 42.  Map of visual scan surveys and turtles captured suggest some turtles 
may feed and sleep in the same area. 
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Figure 43.  Map presenting the locations of the two known recaptures.  Lucilla was 
an adult female hawksbill from San Lorenzo, Mexico, which was captured in 
Robinson Point, and Kath was a hawksbill turtle that was captured and tagged at 
Robinson Point, and later recaptured in Nicaragua. 
 
Robinson Point, Belize: An Important Foraging Ground for Sea Turtles in the Western Caribbean  (SEARLE 2013) 
	   	   	   82 
 
 
Figure 44. Photograph of possible fibropapilloma growth on a green turtle 
captured at Robinson Point (Photos Linda Searle). 
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Figure 45.  Proof hawksbill turtles are attracted to loggerhead sponges.  This 
loggerhead sponge was consumed in several weeks (Photo Linda Searle). 
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Figure 46. Preferred foraging areas for hawksbills and green turtles at Robinson 
Point as indicated by migration paths from satellite tracks and turtle captures. Red 
paths and points represent hawksbill turtles and green points represent green 
turtles. 
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Figure 47.  Proposed protected area in relation to existing protected areas. The 
lagoon highlighted in yellow west of the Gales Point Inter-nesting Zone is the Gales 
Point Wildlife Sanctuary. The Goff’s Caye Special Management Area borders the 
eastern boundary of the Robinson Point Turtle Conservation Zone. 
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Figure 48.  Protected area map of Belize (NPAS 2013). 
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Figure 49.  Summary of sea turtle protection laws by country (Dow-Piniak & Eckert 
2011). 
 
